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Abstract

It is inevitable to evaluate the life of turbine rotor because the operating periods of power plants
need to be extended. The magnetic methods utilizing Magnetic Barkhausen noise curve were applied to
detect the degradation caused by thermal aging. The Magnetic property of material depends on the

domain dynamics and it is affected by the

microstructure of material. Therefore the magnetic property

is very sensitive to the microstructure change of the material. It is, thus, very useful to detect the state
of degradation of varying materials. The test specimen made of 1Cr-1Mo-0.25V steel was used widely
for turbine rotor material, and seven kinds of specimens with different degradation levels were prepared
by the isothermal heat treatment at 630°C. With the increase of degradation, BHN was decreased. The
result was compared with coercive force and vickers hardness.
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Temperature Yield strength | Tensile strength Elongation Reduction of Hardness
() (MPa) (MPa) (%) area(%) (Hv)
24 665.2 823.1 18.8 59.4 266
538 533.5 580.6 22.7 55.5 -
Table 2 Chemical composition(Wt,%)
C Si Mn P S Ni Cr Mo v As Sn Sh
0.31 0.23 0.76 | 0.006 | 0.001 | 0.36 1.11 1.32 0.27 | 0.006 | 0.005 | 0.001
Table 3 Determination of aging at 6307 for equavalent microstructure serviced at 583C
.
Aging time at 6307 (hr) 453 933 1,322 1,822 3,640 5,460
Time served at 583°C (hr) 25,000 50,000 75,000 100,000 200,000 300,000
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